Introduction
The application ofconventional in situ hybridization histochemis- and the small intestine (duodenum) and proximal colon were dissected out. The tissues were quickly frozen, sections cut (15 sm) on a cryostat (Brights; Huntington, UK), and thaw-mounted onto gelatin-chromalum-coated slides. Sections could be kept at -20'C for several days with no obvious loss of mRNA signal.
, In Situ Hybridization. The procedure for hybridization of intestinal sections with AP-labeled probes is essentially as described earlier, except that sections were exposed to 0.2 M HCI after fixation (14) (15) (16) 2b, 2c, and 3) .
One-minute exposure of tissue sections to 02 M HCI reduced endogenous AP activity, although this activity only declined to undetectable levels by 8 mm (Figure 3 
Effect ofPolyvinyl Alcohol
It is possible with an enzyme-labeled probe to visualize a less abundant mRNA signal in a tissue by prolonging the signal (color) development stage until the desired signal is clearly visible. To further reduce possible background, increasing the signal-to-noise ratio, we tested PVA 10,000, which has been reported to reduce the background spread of enzyme signal in histochemical reactions (1, 5, 10, 25) . In the intestine, addition of 17% PVA to the substrate solution resulted in a substantial reduction in background stain-
ing ( Figure  4 ). There was no obvious difference between the background staining observed at 16 hr in the absence of PVA and that seen at 64 hr in the presence of PVA. In the absence of PVA the background at 64 hr had increased significantly ( Figure  4 ).
Distribution of SRIF mRNA in the Intestine
Using the method described above involving acid pre-treatment, SRIF mRNA-positive cells were clearly observed in the epithelial cell layer and in both submucous and myenteric plexi ofthe duodenum (2, 6, 11, 21, 22) ( Figures  5 and 6) .
In the epithelial cell layer, 5-10 SRIF mRNA-positive cells/mm were observed.
There were more positive cells near the crypts than in the distal part. The AP reaction product was concentrated in the cytoplasm of the epithelial cells and was found both in basal and apical parts of the cells, sometimes extending into a process running along the base ofthe epithelium, usually towards the bottorn of the crypts ( Figures  6 and 7) .
SRIF mRNA-positive cells were localized at a density of 1-3 cells/mm longitudinal section in the submucous layer and the myenteric plexus. The intensity ofthe mRNA signal in individual nerve cells ofthe myenteric plexus was substantially lower than that found in cells of the submucous plexus.
The overall strength of the SRIF mRNA signal in either ofthe nerve plexi was much lower than that found in the epithelial cells. (Similarly, the strength of the SRIF mRNA signal in epithelial cells was much higher than that found in either of the nerve plexi.) Figure 6. (a,b) Higher magnification of SAIF mANA-positive structures of the rat duodenal epithelial cells. Note that the AP reaction products also extend into the apical parts of the cells. Bar = 20 pm.
In the colon, endogenous AP activity was substantially lower than that found in the small intestine, so that a shorter acid treatment could be used. A few SRIF mRNA-positive nerve cells were found in the submucous plexus and in the deeper part of the epi- 
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Distribution of SRIF mRNA in the Intestine
The method described here for non-radioactive in situ hybridizalion readily demonstrates the localization of SRIF mRNA-positive cells in the rat duodenum and colon, with good cell resolution and low background.
The most striking observation was the presence ofa strong mRNA-positive signal in the processes ofepithelial cells ( Figure  7) . Such a precise histochemical localization would not have been possible using existing radioactive methods because of the low resolution of autoradiographic techniques. The subcellular localization of the AP reaction products even in the processes of the epithelial cells suggests that synthesis of SRIF peptide (as judged by the presence ofmRNA) is carried out not only in the basal part of the cell soma but also in the more apical parts of the cells and even in their processes. 
